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(54) MAGAZINE TYPE PLASMA CLEANING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform plasma cleaning while 
containing the surface of BGA, CSP, MCM substrate or the lead 
frame for QFP or SOP in a magazine. 

SOLUTION: Distance between a high frequency power applying 
electrode T and a ground electrode 2 is variable in the range of 5- 
25 cm and the frequency of high frequency power is selected 
optimally in the range of 10-160 kHz in order to prevent the 
occurrence of a sheath in each substrate 4 contained in a 
magazine 3. Plasma is generated uniformly on the surface of each 
substrate in the magazine 3 and the surface of each substrate or 
the lead frame is cleaned. Bonding reliability of gold wire is 
enhanced while enhancing bonding reliability of molding resin. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It makes the power application electrode and the touch-down inter-electrode which it has arranged in 
the parallel plate mold install the magazine with which the substrate for BGA, CSP, and MCM or QFP, and the 
leadframe for SOP were contained in IC chip or the semiconductor chip when assembly was carried out to a 
package or the circuit board through a chamber wall and an insulator into a vacuum chamber. 
[Claim 2] Many holes of the object for installation of the gas for plasma generating or the minor diameter for 
blowdown of plasma gas are formed in each electrode, and gas is introduced from the hole of one electrode and 
it is made to make the chamber exterior discharge gas from the hole of other electrodes from the chamber 
exterior. Or from the hole of two electrodes, gas is introduced from the chamber exterior, the hole for 
blowdown of gas is formed in a part of chamber, and gas is discharged to the exterior of a chamber. Each inter- 
electrode distance can be made to carry out adjustable between 5cm and 25cm. 

[Claim 3] So that the electron and ion which are a charged particle in the various activity particles generated by 
the plasma for every half period of the frequency of the alternating current power to impress may follow 
fluctuation of impression alternating current power and may not be caught by each inter-electrode gas space A 
frequency is selected from the frequency of 1 0kHz which was adapted for inter-electrode distance and gas 
pressure to an optimum value in 160kHz. The magazine method plasma cleaning system according to claim 1 or 
2 characterized by enabling it to generate the plasma in homogeneity between each substrate contained by the 
magazine or a leadframe. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is set like the erector to packages of IC chip or a semiconductor chip, 
such as BGA, CSP, MCM, or QFP, SOP, plasma treatment is applied by considering BGA, the resin substrate 
for CSP or QFP which carried IC chip etc., and the leadframe for SOP as mould pretreatment before 
wirebonding, and it is related with plasma cleaning aiming at aiming at the improvement in dependability of 
wirebonding, or the improvement in dependability of junction to the substrate of mould resin. 
[0002] ~ . 

[Description of the Prior Art] Generally, using the mixed gas of oxygen gas (02) and argon gas (Ar), by RF 
impression power, such as 13.56 etc.MHz, a resin substrate and the dirt by the organic substance on a leadframe 
generate the plasma, and are removed conventionally. Moreover, the metal metallurgy group compound etc. 
generated the plasma similarly using the fluoride of argon gas (Ar) and CF4 grade, the chlorine-based 
compound of C2C13F3 grade, or mixed gas with hydrogen gas (H2), and has removed the oxide etc. When 
removing these unnecessary objects, accelerate the case where it removes by the chemical reaction by plasma 
particles, and charged particles, such as ion, by electric field, it is made to collide with a sample, and the 
approach of removing according to the RIE effectiveness (reactive ion etching) etc. is performed. 
[0003] It sets to IC packages, such as BGA and CPS, especially. With the cost cut of a substrate, from the 
improvement in connection dependability of a solder ball, since the connection dependability of solder is high, 
the one where Au plating is thinner In order to plate Au plating thinly with 0.05-0.03 micrometers by the 
permutation mold electroless deposition method (the flash plating method) although it was about 0.2mm in 
thickness by the conventional reduction electroless deposition method after attaching nickel plating on the 
wiring Cu plate of a substrate to the thickness of 3-5 micrometers, The problem has occurred in the connection 
dependability of a wire bonder. Therefore, while plasma treatment removes nickel compound on Au plating etc. 
and raising the dependability of wirebonding it not only removing the organic substance on a substrate side, but, 
raising the connection dependability to the substrate side top of a solder ball is performed. 
[0004] Moreover, in order to remove metallic compounds, such as nickel on Au plating, from the former Install 
a parallel plate electrode into the chamber which can be decompressed, and the plasma is generated by 
impressing 13.56MHz high-frequency power using Ar gas with the gas pressure of about dozens of Pa. A 
negative self-bias electrical potential difference is generated in a high frequency impression electrode side, and 
ejection installation of the about 1-2 substrates which were contained in the magazine on this electrode and 
which should be cleaned is carried out in sheet. According to the RIE effectiveness, such as Ar ion Raising Au 
concentration and raising bonding nature is performed by removing these metallic compounds (OH), for 
example, nickel,2, NiO, or nickel203 grade. 

[0005] So that it may be easy to convey the substrate for a package or leadframe currently generally used in 
packaging processes, such as a semiconductor chip or IC chip Although it contains in a magazine (a substrate 
etc. can generally contain now about 20-30 sheets) and between each process is conveyed In carrying out 
cleaning by the plasma As shown in drawing 1 R> 1 , it picks out one substrate (4) at a time from the magazine 
(3) of one side. By one plasma treatment, one sheet or after installing about two sheets on a high-frequency 
power impression electrode (1) in sheet and making the inside of a chamber into a vacuum from an exhaust port 
(10), gas is introduced for the gas for plasma from a gas inlet (9). After impressing power, generating the 
plasma and carrying out plasma treatment of the substrate, it contains again at another magazine (3') 5 and after 
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plasma treatment of the who^fceach substrate is carried out, it is convi(^* at degree process for every 

magazine. 

[0006] 

[Problem(s) to be Solved by the Invention] However, it is requested that plasma treatment is carried out in a 
magazine in the condition [ taking out one substrate / one /, in order productivity is bad since a magazine to one 
substrate / one / is taken out by such conventional approach and plasma treatment is carried out, and for there to 
be a problem in cost, to be more rational and to make productivity high more, not carrying out plasma 
treatment, but having contained the substrate at the magazine ]. 

[0007] However, although an electron can be followed to fluctuation of an electrical potential difference by the 
conventional method since RFs, such as 13.56 etc.MHz, are generally used as power Since ion is heavier than 
an electron, it cannot follow and ion is caught by each inter-electrode gas space, inter-electrode gas space 
becomes plus potential, and corresponding to it, minus potential, i.e., the self-bias electrical potential difference 
of minus, occurs [ the small high-frequency power impression electrode side of an electrode surface product ]. 
Therefore, it was electrically drawn on the substrate side on this electrode by the ion generated in the plasma, 
and when ion collided on a substrate side, after each substrate had been contained by multiplex in the magazine, 
removing these unnecessary metals or metallic compounds by the plasma had the trouble of being difficult, in 
each substrate for the method which removes the unnecessary metallic compounds on a substrate side etc. by 
physical sputtering. It offers carrying out plasma treatment of this invention, after the substrate bundled up at 
the magazine and has been contained, in order to solve such a trouble. <BR> [0008] 
[Means for Solving the Problem] the method of this invention be not the method of take out one substrate 
[ one ] and process it from a magazine but the magazine method plasma cleaning approach aim at perform 
plasma treatment in the condition [ that a substrate be contain in a magazine ] , and raise the adhesion of a 
substrate and mould resin simultaneously with the improvement in dependability of bonding , and the uniform 
processing of it on the level in question which set and be be attained in quality and practical with improvement 
in productivity . 
[0009] 

[Embodiment of the Invention] Drawing 2 explains the example of this invention. Area installs an electric 
insulating plate comparable as the magnitude of each electrode in contact with each electrode surface top by 
1mm - about 3mm in thickness which consisted of construction material, such as a ceramic, on the electrode 
surface each countered between the RF power application electrode (1') of the parallel plate electrode mold 
installed like drawing 2 into the aluminum which can be decompressed, and the chamber made from SUS (7), 
and the electrode for installation (2). Moreover, the hole of many minor diameters is formed in each electrode 
and each electric insulating plate, and plasma reactant gas is introduced through many holes of an RF electrode 
and the electric insulating plate on this field from the chamber exterior, and it installs with structure by which 
plasma reactant gas is further discharged through the electric insulating plate and installation electrode of an 
installation electrode surface through a magazine. Moreover, by the specified substance of plasma treatment, the 
electric insulating plate on these electrode surfaces is not needed, when not required, moreover, partial streamer 
discharge prevention — or it is more more effective to use an electric insulating plate, in order to make arc 
discharge prevention further easy to carry out when there is the need of making the electric field in a magazine 
into homogeneity more. 

[0010] Inter-electrode distance can make it enable it to set up the optimal electrode spacing corresponding to the 
magnitude of the width of face of a magazine by the ability being made to carry out in about 5cm - 25cm 
adjustable. Moreover, a magazine is installed in the medium between poles, when there is no medium of an 
electric insulating plate or electric insulating plate installed in inter-electrode. Spacing of each electrode or an 
electric insulating plate, and a magazine enables it to set up the optimum value of spacing according to the 
object among several cm from several mm. Since these spacing has deep relation with the homogeneity of a 
negotiation of plasma gas, it is good to set up from experimental data etc. generally. 

[001 1] For generally removing the unnecessary organic substance which adhered on the substrate, 02 gas, Ar 
gas, or these mixed gas is used, and although the organic substance was made into H20 gas or C02 gas and is 
removed in the plasma, it is completely removable [ this method ] in a magazine similarly. As for the gas 
pressure what [ whose ] can be efficiently returned, decomposed or destroyed by N2 gas (or Ar gas) H2 gas etc. 
is what is depended on both the plasma surface reaction (ion assistant reaction), it is [ still more nearly 
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unnecessary metallic compo^^^or impurity (a smear etc. is included) ^§prable to carry out with an optimum 
value in 0.1 Pa to hundreds o^^ra according to the object. Moreover, the frequency of high-frequency power 
selects the optimal frequency from 10kHz in 160kHz to the above-mentioned electrode spacing. Several kW is 
required for power from several 100W by the capacity of the specified substance. 

[0012] That plasma cleaning of a substrate side was not well completed while the substrate had been contained 
by the magazine in this case although high frequency, such as 13.56 etc.MHz, was used conventionally in many 
cases Since the plasma particles which there is no generating of the plasma on each substrate side in the inside 
of a magazine, and were generated in the exterior of a magazine were introduced into the magazine, The 
reaction on a substrate side was weak and it was almost impossible to have attained the object especially, since 
reduction of metallic compounds etc., decomposition, destruction, etc. were inadequate. 

[0013] Like 1 3.56MHz in the reason, although the electron which was generated with the plasma in the case of 
the RF can be followed to fluctuation of an electrical potential difference, mass cannot follow the ion with an 
electron heavy about 1800 or more times at voltage variation. Since ion cannot move only about 20 
micrometers of the reason by the half period only, it is caught by inter-electrode gas space, and plasma space 
serves as plus potential, the small high-frequency power impression electrode side of surface ratio is charged in 
minus corresponding to it, and the self-bias electrical potential difference of minus occurs on an electrode. 
Moreover, since both sides of each substrate are wired with copper etc. while being charged in minus, since a 
magazine is also a conductor with a metal, it is charged like minus. For this reason, in order to generate a sheath 
in each substrate side with the magazine itself and to bar installation of the electron of a between [ each 
substrate ], since an electron with the powerful energy for generating the plasma or ion stopped being able to go 
into the clearance between each substrate easily, generating of the plasma was impossible [ generally each 
substrate spacing in a magazine was as narrow as 5-6mm, and ] between each substrate. Moreover, it was 
uneven even if it generated. 

[0014] It is necessary to set spacing of each substrate to 8mm or more, or to lose copper wiring of each substrate 
etc., and to introduce an electron into the clearance between each substrate, as each substrate is not made to 
generate a sheath with each magazine since it is possible to generate the plasma also on the same conditions 
when it is a whole surface insulator. Moreover, it is not practical to make substrate spacing large to 8mm or 
more in order to spoil productivity greatly. 

[0015] In order to make it not make a magazine and each substrate side generate a sheath from the above thing 
It is required to prevent generating of the self-bias electrical potential difference of minus, it is important that 
ion enables it to follow fluctuation of an electrical potential difference also in inter-electrode, and it is made the 
inter-electrode distance of the range of 5cm - about 25cm. When the plasma was generated, it turned out that it 
is good to select the optimal frequency corresponding to inter-electrode distance for a frequency from lOKHz in 
160kHz. 

[0016] Since the width of face of a standard magazine is generally 2cm - about 10cm and die length is about 
20cm, although these magazines are arranged to inter-electrode and a several mm electric insulating plate is 
inserted into it, it is good to set the optimal inter-electrode distance as inter-electrode distance according to the 
width of face of these magazines that there should just be 5cm - 25cm. Moreover, it is desirable to make it a 
thing without the slit for gas installation on a side face also generate the plasma with some magazine, as a 
magazine is arranged in the die-length direction to inter-electrode to them for a certain reason and gas circulates 
through an electrode between each substrate. 

[0017] The approach for determining the optimal frequency to these electrode spacings below is explained. An 
electron is caught by inter-electrode when the electronic transit time is now longer than the half period (T/2sec) 
of high-frequency voltage. Generally the cut off frequency (Fee) at this time is expressed as follows. 
Fec=mueE/pid (1/sec) (1) 
mue: Electron mobility (m2-/V-sec) 

d: the frequency by which inter-electrode is supplemented with an inter-electrode distance E:electric-field 
mueE: actuation rate and ion — then (Fic) — the same — Fic=muiE/pid (1/sec) (2) 
mui= ionic mobility (m2-/V -sec) 

It is expressed at a muiE= actuation rate. However, the above is changed with gas pressure and electron 
mobility and ionic mobility are changed with an electron and the collision frequency of ion. Moreover, since 
weight of ion is heavy and the frequency (Fic) ****(ed) by the inter-electrode gas space of ion is smaller than 
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an electronic cut off frequen^^ec), what is necessary will be to use F^_^ion as the base and just to 
determine optimum frequenc^rather than an electron. 

[0018] The frequency (Fic) made to **** to the inter-electrode gas space of ion sets inter-electrode distance (d) 
to 1cm, and when gas pressure (P) is one atmospheric pressure (760Torr), the report that it is set to about 
200kHz is carried out. Moreover, when gas pressure (P) is low voltage force which is about lPa, the amplitude 
of ion is set to 2cm by 400kHz. Therefore, when an electrode spacing was now set to 10cm and it was referred 
to as wave number (1/see) numi for a collision of ion, in the case of the high voltage force, it became nu 
mi>omega, in the case of the Fic**20kHz low voltage force, became nu mi<omega, and was set to Fic** 80kHz, 
and it was proved that this range is the most effective. The frequency on which ion is not ****(ed) by inter- 
electrode gas space becomes the above-mentioned range, omega expresses the angular frequency of the high- 
frequency power to impress here, therefore, in arranging and carrying out plasma treatment of the magazine 
with an inter-electrode distance of 10cm in between According to the class and flow rate, i.e., the gas pressure, 
of gas to be used, by setting the frequency of high-frequency power as about 20kHz - 80kHz There is no **** 
in the inter-electrode gas space of ion, and there is no generating of the self-bias electrical potential difference 
in a magazine or each substrate side. Electronic installation became easy between each substrate, generating of 
the plasma between each substrate was attained, it was able to become possible to return efficiently, to 
decompose and to destroy not only the organic substance on a substrate side but metallic compounds, and the 
result of cleaning made into the object was able to be got. 

[0019] However, under the high voltage force of the gas beyond the need, since the count of a collision of an 
electron and ion increases and the problem of generation of heat occurs, in substrate processing in a magazine, it 
is desirable to carry out under the gas pressure of hundreds of Pa or less. 

[0020] in addition — since it is better to have been low as much as possible in discharge sustaining voltage, and 
to make a frequency high, for making a plasma consistency high and discharge sustaining voltage falls above 
50kHz, especially corresponding to a frequency — an electrode spacing — as much as possible — small — in 
addition — and it is also important by making gas pressure as low as possible to take into consideration that ion 
is made not to **** by inter-electrode even if it makes a frequency high. 

[0021] Moreover, breakdown voltage changes with the class of gas, and the pressure (P) and inter-electrode 
distance (d) of gas. There is Paschen's law of having the minimum value by the product of this Pd. Therefore, it 
is desirable to set up a pressure (P) and inter-electrode distance (d) near the minimum value of Pd product as 
much as possible. 

[0022] In for example, the case of N2 gas The minimum values of Pd are about 0.7 Pa-m, a pressure (P) is set to 
about 7Pa at the time of (distance d) 10cm, the minimum values of Pd value are about 0.5 Pa-m by 02 gas, and 
it is about 5Pa at 10cm. The minimum value becomes about 1 5Pa by about 1 .5 Pa-m by H2 gas at 10cm. Thus, 
it becomes important to determine the frequency of the optimal high-frequency power with the class, gas 
pressure, and inter-electrode distance of gas. 

[0023] Moreover, in the large field of Pd product, since a pressure is high and the electrode spacing is large, it is 
easy to produce thin streamer discharge, and when Pd product is small, glow discharge becomes dominant at 
reverse. Moreover, when electric-field distribution tends to become [ Pd product ] large unequally, corona 
discharge tends to happen. 

[0024] Although plasma generating may be carried out without putting an electric insulating plate into inter- 
electrode generally, like the case where there is no electric insulating plate before plasma generating, in 
proportion to the high-frequency voltage impressed from the outside, linearly, electric field occur strongly and 
inter-electrode electric field generate the plasma between each substrate in a magazine with inter-electrode in 
the gas section by putting an electric insulating plate into inter-electrode. Arc discharge prevention is also made 
easy to be able to control generation of heat with prevention of corona discharge and streamer discharge, and to 
carry out, since the plasma occurs, ion, an electron, and an activity particle occur, an electron or ion generates 
charge and a discharge every 1/4 period by turns in an electric insulating plate side, discharge come to stop the 
highest of applied voltage, and near the minimum value and discharge becomes intermittent. 
[0025] Since an electrical potential difference is carried on the back, the average-value-electric field in the 
plasma generating section become small, and the electric field in the inside of a magazine also become small. 
Therefore, breakage by the charged particle to each substrate in a magazine can also be made small. Therefore, 
while generation of heat is controllable by too much generating prevention of the plasma, it is easy to equalize 
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plasma generating on each s4|fcite side by it. Although a magazine m^^l connected to each electric 
insulating plate, in order to mara a negotiation and generating of a up to [ each substrate side in the magazine of 
plasma particles ] equalize Although a plasma generating top is satisfactory even if a result with it better [ to 
have separated from each electric insulating plate at a certain spacing, and to have arranged ] is obtained and 
there is no electric insulating plate, by the charge for every 1/4 period, and the discharge, a motion of an 
electron, ion, etc. becomes frequent by turns, doubles, and it becomes easy to equalize the activation on each 
substrate side. 

[0026] Now, since a cation and the anion to which the electron adhered exist with an electron, an excited atom, 
a molecule, and FURIRAJIKARU by H2 gas when returning a metallic oxide etc. by H2 gas plasma, it is 
important to utilize not only a cation but an anion for an effective target, and the plasma treatment in low 
frequency is more effective than the approach of using the negative self-bias electrical potential difference in 
13.56MHz. 

[0027] Moreover, when the plasma touches a vessel wall or a solid-state side, the presentation of plasma 
particles changes with the surface states a lot. Especially to H2 gas, excitation hydrogen H*, anion hydrogen H-, 
a hydrogen atom H, and cation hydrogen H+ exist, and these component ratios change a lot. Therefore, it is a 
factor it is [ the condition on the construction material of the insulator on an electrode and an electrode surface, 
especially the front face of a wall of a chamber ] important it, and very important for performing plasma 
cleaning with stable carrying out passive state surface treatment of aluminum203 grade etc. 
[0028] Moreover, in the plasma production by RF glow discharge, it is dramatically important to control [ for 
the purpose of the component ratio of a plasma consistency and plasma particles ]. Therefore, control of the 
power of high frequency impression power, a frequency, inter-electrode distance, the existence of an inter- 
electrode electric insulating plate, the construction material of a chamber, an electrode, the capacity between 
chambers, temperature, the class of gas and gas pressure, a quantity of gas flow, etc. becomes important. 
Especially the relation between gas pressure and a flow rate is important, and it is desirable to control a flow 
rate simultaneously with gas pressure. When introduce gas into touch-down inter-electrode from the chamber 
exterior, the plasma is generate, plasma treatment of the substrate in a magazine is carry out and it discharges 
these plasma gas particles from an earth electrode side through the high-frequency power impression electrode 
and electric insulating plate with which many holes of a minor diameter opened, to the downstream, discharge 
produces breadth and produces change from the upstream of the flow of gas on a space target at the component 
ratio of the plasma, active species, such as an electron generated in inter-electrode, ion, an excited atom 
(molecule), and a radical particle, — respectively — a life — ****-- it gets down, and while new gas is generated 
as plasma, by inter-electrode, it flows down-stream, at the same time it flows toward a lower stream of a river, 
since a consistency does not decrease with time amount, respectively, case [ therefore, ] there are few quantities 
of gas flow — occasionally — alike — carrying out — a reaction kind — being insufficient — a reaction rate — late 
— becoming — moreover, a quantity of gas flow ~ it is exhausted, before the residence time in the reaction field 
of a reaction kind will decrease and a reaction kind will react, if too large, and a reaction rate becomes slow as a 
result. That is, it becomes important when control of the optimal quantity of gas flow considers stable plasma 
cleaning as the optimal gas pressure. 

[0029] In order to clean to homogeneity many substrates contained in the magazine as mentioned above, it is 
most important to make homogeneity generate the plasma on each substrate side in a magazine, and to equalize 
the component ratio of the plasma particles on a substrate side as much as possible rather than introducing 
plasma particles only from the exterior of a magazine. 
[0030] 

[Example] Hereafter, the example of the concrete plasma treatment of this invention is explained. Carry out 
configuration installation of a RF impression electrode (l f ) and the earth electrode (8) into a chamber (7) like 
drawing 2 at a parallel plate mold, and an alumina electric insulating plate (3mm in thickness, width of face of 
24cm, height of 20cm) is arranged on each electrode surface. An electrode spacing is set to about 10cm, and it 
is a magazine (3) (width of face of 5.5cm) to the almost middle location of each electric insulating plate. Die 
length of 20cm, height [ of 14.5cm ] each substrate (4) spacing of 6mm, a 20-sheet receipt good, What 
contained a substrate (4) and (10-micrometer [ in 0.36mm in thickness, width of face of 5.0cm, die length of 
18.7cm, construction material BT and Cu wiring thickness ] and nickel plating 4micrometer, plating 
0.05micrometer) in the 20-sheet magazine in construction material aluminum is arranged through an insulator 
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(8) to a chamber (7). Many JBi» holes of 1mm of diameters phi are fo in each electrode (1), (2), and an 
electric insulating plate at inf^vals of 4mm, and installation of gas was equalized. The quantity of gas flow 
increased at 38 degrees C after 25 degrees C and processing whenever [ chamber internal temperature ] the first 
stage for H2 gas 200 cc/sec, N2 gas 50 cc/sec, the gas pressure of 40Pa, high-frequency power (5)340W, the 
frequency of 40kHz, and processing- time 3 minutes. By 28 micrometers of Au lines, bonding was tested for the 
substrate which carried out plasma treatment on condition that the above in the general ultrasonic bonder. With 
3.2g standard deviation, the thing in the above-mentioned conditions which carried out plasma treatment 
improved with 13.8g by the average, and that [ standard deviation's ] whose tensile strength of the bonder 
before processing was 1 .7-2.2 by the average improved with 0.9. These were tensile strength almost comparable 
using a substrate with an Au plating thickness of 0.2 micrometers currently used from the former. 
[0031] 

[Effect of the Invention] Since this invention had the description which was described above, from the above- 
mentioned result, when bonding of Au line was able to be performed on the level which is efficient and is 
satisfactory also as for a quality top, its productivity improved greatly by the plasma treatment in the condition 
of having contained many substrates at the magazine, and the cost cut of it was attained. 
[0032] Although the method which installs and carries out plasma treatment of the magazine to inter-electrode 
[ one ] into a chamber explained the above-mentioned explanation, even if it arranges many magazines to inter- 
electrode, it is possible to carry out plasma treatment similarly. Moreover, the inter-electrode distance according 
to the magnitude of a magazine is set up, by impressing the high-frequency power in the optimal frequency, it is 
applicable to the magazine of varieties, and plasma treatment could be very rationally possible and the adhesion 
of mould resin and a substrate was able to be raised with the improvement in dependability of the bonding of 
Au line. Moreover, when removing only the unnecessary organic substance on a substrate side, the mixed gas of 
At gas and 02 gas is effective as gas used. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Translation done.] 
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